Persons with higher income • were more likely to have high compliance than persons in the lower income categories.
Over 90 percent of adults • reported having their blood pressure checked in the last two years and only 62.6% of adults reported having their blood cholesterol checked in the past five years.
Dietary recommendations
• in general and the daily fruit intake recommendation in particular were least likely to be followed, even among those with high compliance.
A number of U.S. Department of Health and Human Services programs recommend behaviors to reduce risk of cardiovascular disease (CVD), including the National High Blood Pressure Education Program (NHBPEP) and the National Cholesterol Education Program (NCEP) (1-6). The objective of this report is to estimate the prevalence of persons engaging in multiple behaviors recommended to reduce risk of CVD. Behaviors identified by NHBPEP and NCEP as primary lifestyle modifications to reduce CVD risk include physical activity, four dietary recommendations, smoking abstention, moderate alcohol consumption, and screening for high blood pressure and high blood cholesterol (5, 6) .
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How many U.S. adults engaged in each of the behaviors recommended to reduce CVD risk?
Overall, adults did very well for two recommendations (Figure 1 ). Over 90 percent of adults reported having their blood pressure checked in the last two Despite three out of four adults reporting that they did not smoke cigarettes (75.7%), this result remains below the HP 2010 population goal of 88%. Nearly 65 percent of adults reported having their blood cholesterol checked in the past five years, also below the HP 2010 target of 80%.
Results were not as high for physical activity and diet. About one out of three adults engaged in recommended physical activity during leisure time. For the dietary recommendations, 42.2% of adults limited saturated fat intake, 30.6% limited sodium intake, 29.4% consumed recommended daily servings of vegetables, and only 16.4% consumed recommended daily servings of fruit.
What population subgroups were more likely to follow six or more recommendations?
About 30 percent of adults followed six or more recommendations (Figure 2 ). One-third of women (32.7%) followed six or more recommendations compared with about one-quarter of men (25.8%). Persons 60 years and older (44.2%) were more likely than those 20-39 years old (18%) and 40-59 years old (32.4%) to have high compliance. Non-Hispanic white (30%) and nonHispanic black adults (27.7%) were more likely to have high compliance than Mexican-American adults (23.1%). Persons in the highest income group (Poverty Income Ratio or PIR greater than 3.50) (38.4%) were more likely to follow six or more recommendations than persons in the two lower income groups (22.5% for PIR less than 1.30 and 24.9% for PIR 1.30-3.50).
What population subgroups were more likely to follow three or fewer recommendations?
About one out of five adults (23.3%) followed three or fewer recommendations. Approximately one-quarter of men (26.9%) followed three or fewer of the recommendations compared with 19.8% of women. Persons 20-39 years old (34.3%) were more likely to have low compliance than older age groups (19.6% for those 40-59 years old and 10.3% for persons 60 years and older). Mexican-American adults (29.8%) were more likely to have low compliance than nonHispanic white (22.7%) or non-Hispanic black adults (24.4%). Persons in the lowest and middle income groups (32% for PIR less than 1.30 and 25% for PIR 1.30-3.50) were more likely to have low compliance than persons in the higher income group (15.6% for PIR greater than 3.50). What recommendations were least likely to be followed?
The daily fruit intake recommendation was least likely to be followed (Figure 3 ). This was true among those with high compliance (37.4%), moderate compliance (9.4%), and low compliance (1.8%).
The recommendations on limiting saturated fat intake and engaging in physical activity were followed by a majority of those with high compliance but were less likely to be followed by persons in the moderate or low compliance groups. Of those with high compliance, 63.8% met physical activity recommendations compared with 30.1% of those with moderate compliance and 13.3% of those with low compliance; 72.7% of those with high compliance met the recommendation on limiting saturated fat intake compared with 33.5% of persons with moderate compliance and only 17% of those with low compliance.
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■ 4 ■ What recommendations were most likely to be followed among persons with low compliance?
The recommendations on moderate or no alcohol use (61%) and regular screening of blood pressure (76.7%) were the behaviors most likely to be followed among those with low compliance.
What recommendations were least likely to be followed among those with high compliance?
Among persons with high compliance, the recommendations on daily fruit intake (37.4%) and sodium intake (45.3%) were least likely to be followed.
■ 5 ■
Summary
The National Heart, Lung, and Blood Institute is developing guidelines that integrate scientific evidence across all CVD risk factors and these findings may be useful in that endeavor (7). Overall, the characteristics associated with high compliance in following multiple CVD prevention recommendations were female sex, age of 60 years and older, non-Hispanic white and non-Hispanic black, and a PIR of greater than 3.50. These results identify population subgroups that engage in more of the recommended behaviors to reduce CVD risk and help to define characteristics associated with success in following the recommendations.
Population subgroups engaging in fewer recommended behaviors were identified. The population subgroups that were more likely to have low compliance were those who were male, 20-39 and 40-59 years old, and Mexican American, and persons with PIR 1.30-3.50 and less than 1.30. These findings may be used to develop targeted education programs and focused research on barriers to successful CVD risk behavior modification for these population subgroups.
Finally, recommendations that were more likely to be followed among those with low and high compliance were examined. The recommendations on moderate or no alcohol use and regular screening of blood pressure were followed by the majority of the population, even among those with low compliance. In contrast, the dietary recommendations in general and the daily fruit intake recommendation in particular were least likely to be followed, even among those with high compliance. In addition, the recommendation on physical activity was followed by more than one-half of persons with high compliance but by less than one-third of persons with either moderate or low compliance. These results help identify recommendations where research may be focused to better understand barriers to successfully adopting these particular behaviors.
Definitions
High compliance: is defined as following six or more out of nine recommendations.
Moderate compliance: is defined as following four to five out of nine recommendations.
Low compliance: is defined as following three or fewer out of nine recommendations.
Data source and methods
National Health and Nutrition Examination Survey (NHANES) data were used for these analyses (8,9). The survey period 1999-2002 is the most recent period for which complete data are available for all CVD prevention recommendations presented in this report. NHANES is designed to monitor the health and nutritional status of the civilian, noninstitutionalized U.S. population. The survey consists of interviews conducted in participants' homes and standardized physical examinations conducted in mobile examination centers.
The NHANES sample is selected through a complex, multistage design that includes selection of primary sampling units (counties), household segments within the counties, households, and persons from selected households. The sample design includes oversampling to provide more precise estimates for certain population subgroups. In the 1999-2002 survey years, the following subgroups were oversampled: African American, Mexican American, persons with low income, adolescents 12-19 years old, and adults 60 years and older. In 1999, NHANES became a continuous survey fielded on an ongoing basis. Each year of data collection is based on a representative sample covering all ages of the civilian noninstitutionalized U.S. population. Public-use data files are released in two-year cycles.
The behaviors estimated in this report were frequently recommended or primary lifestyle modifications to reduce CVD risk (1-4). The data for the daily dietary intake recommendations were from the Healthy Eating Index (HEI). HEI has scores based on components of a healthy diet including intake of five major food groups and a maximum score was assigned for intakes that met or exceeded the recommendation in the Dietary Guidelines for Americans (10). The HP 2010 program identifies over 400 objectives for monitoring the health of the U.S. population (11). The prevalence for each recommended behavior was compared to the HP 2010 target for the objectives most closely matching the recommended behaviors (Table) . Sample weights were incorporated into the estimation process. All data analyses were performed using the statistical software SAS version 9.1 (SAS Institute, Cary, NC) and SUDAAN version 9.0 (RTI, Research Triangle Park, NC). In order to compare prevalence estimates between subgroups that differed with respect to age distribution, all estimates, except age-specific estimates, were adjusted by the direct method to the 2000 U.S. population age distribution, using the 20-year age intervals 20-39 years, 40-59 years, and 60 years and older. Statistical tests of differences between subgroups were performed using t tests at the p<0.05 level. Adjustments
